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1. (Cutrently amended) A method of depositing a metal-containing capping layer 
on metal portions of a substrate containing a layer of metal and dielectric^ the method 
comprising: 

(a) receiving the sxibstrate containing the layer of metal and dielectric; 

(b) vrest etdiing m^ fiom the sabstrate fiom a position above or coplanar with an rxppex 
level of dielectric to a positLon below the upper level of e^^sed dielectric in the layer by 
contacting the substrate with a wet etching solution, wherein t >»ft ptf^V>4n g solution ^viHtTftg t^^ 
metal of the substrate to a metal oxide: and 

(c) forming the capping layer on at least exposed metal portions of the substrate by 
electtoless depositioiL 

2. (original) The method of claim 1, wherein title metal of the layer is copper or a 
copper alloy. 

3. (orii^nal) The method of claim 1, wherein the coping layer comprises a refractory 

metaL 



4. (original) The method of claim 1, wherein the capping layer comprises cobalt. 

5. (original) The method of claim 1, wherein the metal of the layer is etched to a 
position below the level of the e3q>osed dielectric that is approximately equal to or lower than a 
target thickness of the C£Q»ping layer. 

6. (original) The mdhod of claim 1, wherein the capping layer is between about 30 and 
500 Angstroms tibddc 

7-8. (canceled) 

9. (currently amended) The method of claim [[8]] L ftuther comprising removing 
the metal oxide so that the ejqposed metal portions attain said position below the upper level of 
the exposed dielectric. 

10. (orighial) The method of claim 9, wherein removing the metal oxide comprises 
contacting the substrate with an oxide etchant that selectively recooves the metal oxide and not 
the metaL 
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1 1 . (oiigiiial) The metbod of claim 1 0, wherein the oxide et<diaat cozzxprises glycine. 

12. (oii^al) The method of claim 10, wherein the oxide etchant comprises a 
complexxag agent for ions of &e metal. 

13- (original) The method of claim 9, wherein oxidizing the metal of the substrate to a 
metal oxide and removing the metal oxide takes place in one etching solution. 

14. (currently amended) The method of claim [[8]] 1^ wherein the etching solution 
comprises an oxidizing agent selected fiom the group consisting of a peroxide, a p^manganate, 
ozone, and a persulfate. 

15. (currently amended) The method of claim [[8]] wherein the etching solution 
fhrther comprises a corrosion inhibitor. 

le.Opreviouslyprescgated) The xxxethod of claim 1, wherein the etching solution 
con^rises an acid. 

17. (previously presented) The method of claim 1, wherein the etching solution further 
comprises a surSactant. 

18-23. (canceled) 

24- (previously presaited) The method of claim 1, wherein contacting the substrate 
with an etching solution comprises dipping, spraying or using a thin film reactor. 

25. (previously presented) A mefliod of depositing a m^-containing coping layer 
on metal portions of a substrate containing a layer of metal and dielectric^ the method 
comprising: 

(a) receiving the substrate containing the layer of metal and dielectric; 

(b) etching metal fiom the substrate from a position above or coplanar with an upper 
level of dielectric to a position below the upper level of exposed dielectric in the layer by 
contacting the substrate with an oxidizing gas that oxidises the exposed metal to a metal oxide 
and further contacting the substrate with a metal oxide etching agent to remove the metal oxide; 
and 

(c) fbxming the capping layer on at least exposed metal portions of the substrate by 
electcoless deposition. 
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26. (origiiial) The metliod of claim 25» wliexem the oxidi2d]^ 

27. (origiziaQ The method of claim 26, wheidn the oxidadon occurs at a teii^erature 
between about 200 and 300 degrees Celsius and at a pressure between about 50 and 180 Torr of 

28. (original) The method of claim 1, fiirther cozzxprisii^ perfbimmg a post-etdbi 
treatment of the substrate prior to fiwi^^ 

29. (original) The method of claim 28, wherein the post-etoh treataeat of the substrate 
involves cleaning the etched metal portions of the substrate prior to forming the capping layer. 

30-33. (canceled) 

34. (original) The m^hod of claim 1, further corc^rising performing a post-deposition 
anneal of the capping layer* 

35. (original) The method of claim 1, further comprising nitriding the capping layer. 

36. (original) The method of claim 1, whecein the substrate received in (a) comprises 
exposed legLOoos of dielectric. 

37. (oiigiaal) The method of claim 1, wherein the substrate received in (a) conqnises 
metal covering tE^e tsppex level of dielectric. 

38. (CuireDtly amended) A method of depositing a metal-containing capping layer 
on metal portions of a substrate containing a layer of metal and dielectric, the mefliod 
comprising: 

recdving the substrate containing the layer of metal and dielectric; 

wet etching metal from the substrate fiom a position above or coplanar with an upper 
level of dielectric to a position below the upper level of exposed dielectric in the layer by 
contacting the substrate with a wet etching solutjon . ^herein the etching solution oxidizesjfae 
metal o^tfr? ;5ubsti;al;e t;o ^ffie^al Qyjdc; and 

fimning the capp ing layer on at least exposed metal portions of the substrate. 

39. (original) The method of claim 38, wherein fonning the capping layer comprises a 
process, selected fiom the group consisting of physical vapor deposition (PVD) followed by 
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plaaarizadon, selective chemical vapor deposition (CVD) on the exposed metal portions of the 
sttbstiate, atoniic layer deposition (ALD), selective reduction of an organometallic precursor 
from a supercritical solution^ and electroless deposition^ 

40. (original) The method of claim 38, wha-ein the capping layer comprises a material 
selected from the group consisting of cobalt, paDadium, mthenium, platinum^ tungsten, lead, 
cadmiunx, tantalum, tantalum nitride, nickel, titanium, titanium nitride, molybdenum, and 
CQmbix3iations and alloys thereof. 

41. (original) The method of claim 40, wherein die capping lay^ fhrdier comprises a 
non-metallic dUmeat selected from the groiq> consisting of boron, phosphorus^ carbon* silicon* 
nitrogen* and sulfur. 

42. (original) The method of claim 38, wherein the metal layer in the substrate is copper 
or a copper alloy. 

43. (pz^ously presented) A method of etching metal portions of a substrate 
containing a layer of metal and dielectric, the method compxisixig: 

receiving ttie substrate containing the layer of metal and dielectric; and 
etching metal from the substrate to a position below an upper level of exposed dielectric 
by contacting the substrate with a wet etching solution comprising between about 0.05% and 
1 5% glycine by weight and between about 0.5% and 20% peroxide by weight, at a pH in a range 
of betwem about S and 12, wherein the etching is accomplished by contacting at least the metal 
with an etching solution* wherein the contacting con3$>rises at least one of immexsmg, spraying 
dipping, spin on contact, and using a tbin film reactor. 

44. (original) The method of claim 43, wherein the peroxide is HaQz* 

45. (original) The method of claim 43, wherein the etching solution has a pH in a range 
of betwe^ about 6 and 10. 

46. (origjcnal) The method of claim 43, wherein the etching solution compdses. about 1 % 
by weigbt glycine and about 3% by weight UzOi- 

47. (original) The meltiod of claim 43, furtiier con^prising fomung a cappiAg layer on 
the etched metal iKirtions of the substrate. 
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48. (previously presented) A method of etching metal portions of a substrate 
containmg a layer of metal and dielectric, the metitiod compxising; 

Feceiving the substrate containing the layer of metal and dielectricp miierein substrate 
comprises overburden covering dielectric field regions; and 

etching metal &om the substrate to expose the dielectric field regions by contacting the 
substrate with a wet etching solution comprising between about 0.05% and 15% glycine by 
weigjit and between about 0.5% and 20% peroxide by weight, at a pH in a range of between 
about 5 and 12^ wherein the etching is accomplished by contacting at least the metal with an 
etching solutioxx, wherein the contacting conxprises at least one of immersing, spraying, dipping, 
spin on contact, and using athin fihn reactor. 

49* ^nreviously presented) The method of claim 48, wherein the peroxide is H3Q2- 

50. (previously presented) The method of claim 48^ wherein the etching solution has a 
pH in a xaxige of betw^een about 6 and 10. 

51. (previously presented) The method of claim 48, whereia Hxe etching solution 
comprises about 1% by wei^t glycine and about 3% by weight H2Q2. 

52. (previously presented) The method of claim 48, further con5>rising fommg a 
capping layer on &e etched metal portions of the substrata. 

53. (previously presented) The meOiod of claim 48, wherein the metal is copp^. 

54. (previously presented) The method of claim 48, fiirther comprising, prior to the 
etching, planaiizing the substxate surface. 

55. (previously presented) The method of claim 54, wherem the planarizadon is 
chemical mechanical polishing. 

56. (previously presented) . The method of claim 54, wherein the planarization is an 
electxoplanarization technique. 

57. (Currently amended) A method of etching metal portions of a substrate 
containing a layer of metal and dielectric^ the method comprising: 

receiving die substrate containiiig the layer of metal and dielectric, wherein the substrate 
comprises overburden covering dielectric field regions; 

at least partially conxpletiDg plauarization of the ovcEburden; and 
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etching to remove the remaimog oveiburden to on the substrate by contacting the 
substrate with a wet etching solution at a pH in a range of between about 5 axxcL 12 axLd 
comprising betwe^ about 0,05% and 15% dvcine bv waeht and between about 0,5% and 20% 
peroxide bv weight ffl a oomploxing apont for ions of tho motol ond p-f ii - Van - oxidiger ■ s e l e cte d 
fom th e group coiisi$tLQg<hf ^ p e roxid e $ r P ^ TOanginmt e a, - p e rs\^ w herein 
the etching is accomplished by contacting at least the metal with an etching solution^ ^vherein the 
contacting comprises at least one of immersing, spraying, dipping, spin on contact, and using a 
thin film reactor. 

58- (previously presented Ihe method of claim 57, \v^erein etching solution further 
comprises a surfactant. 

59. (previously presented) The method of claim 57, wherein the etching solution 
ftirther comprises a corrosion inhibitor. 

60. (currently amended) The method of claim 57, wherein the oxidizer peroxide is 
hydrogen peroxide. 

61. (canceled) 

62. (pTcmoxisly presented) The method of claim 57^ wherein the etching solution has a 
pH in araage of between about 6 and 10. 

63. (previously presCTted) The method of claim 57, further comprising forming a 
capping layer on the etched metal pordons of the substrate* 

64. (previously presented) The method of claim 57, wherein the metal is copper. 

65. (previously presented) The m^hod of claim 57, wherein the planarizalion is 
chemical mechanical polishing. 

66. (previously presented) The method of claim 57, wherein the planarization is an 
electroplanarization technique. 

67. (Currently amcxided) A method of etching metal portions of a substirate 
containing a layer of metal and dielectric, the method comprising: 

receiving the substrate containing the layer of metal and dielectric, wherein substrate 
comprises overburden coveong dielectric field regions; and 
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etching to remove at least a portion of the ovecburdea on the substrate by contacting the 
substrate with a wet etching solution at a pH in a range of between about 5 and 12 and 
c<miprising between about 0.05% and 15% glycine bv weight and between about 0.5% and 20% 
peroxide bv weieht (i) a ooniplcaJng ogont for iona of tho motol and (ii) on oxi t^geg, wherein the 
etching is accomplished by contacting at least the metal with an etching solution, wherein the 
contacting comprises at least one of inmiersing> sprayings dipping, spin on contact, and using a 
thin film reactor. 

68-69. (canceled) 

70. (previously presented) The method of claim 67, further comprising at least 
paxtially completing removing the overburden via ch^nical mechanical processing.. 

71. (previously presented) The method of claim 67, fiarther comprising fomiing a 
capping layer on the etched metal portions of the substrate. 

72. (previously presented) The method of claim 67, wherein the metal is copper. 

73. (previously presented) The method of claim 67, wherein etching solution further 
comprises a surfactant. 

74. (previously presented) The method of claim 67, wherein the etching solution 
iiather comprises a corrosion inhibitor. 

75. (previously presented) The method of claim 67, wherefai the etching solution has a 
pH in a range of between about 6 and 10. 

76. (previously presented) The method of claim 67, wherein tibie etching solution 
con^rises about 1% by weight glycine and about 3% by weight H2O2. 



8 



PAGE 1 1/13 * RCVD AT imoot 7:34:02 PM [Eastern Daylight Ti^^^ 



